DOCDHEIT BESUHE 



ED 130 893 



SE 021 635 



ADTHOE 
TITLE 



INSTITUTION 
PUB DATE 
NOTE 



AVAILABLE FROM 



EDES PEICE 
DSSCEIPTOES 



IDENTIFIEES 



Sheffield^ Sharon 

Human Genetics - Mendel's Laws Applied to You! [Aids 
to Individualize the Teaching of Science ^ Mini-Course 
Units. ] 

Frederick County Board of Education^ Md. 
74 

46p.; For related Mini-Course Units^ see SE 021 
624-656; Not available in hard copy due to marginal 
legibility of original document 

Frederick County Board of Education r 115 East Church 
St.r Frederick/ MD 21701 (no price quoted) 

MF-$0.83 Plus Postage. HC Not Available from EDES. 
♦Biology; *Genetics; Individualized Instruction; 
Instructional Materials; Process Education; *Science 
Education; Science Materials; Secondary Education; 
♦Secondary School Science 

Maryland (Frederick County) ; Mendel (Gregor) ; 
Minicourses 



ABSTEACT 
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Frederick County Board of Education^ Frederick^ Maryland^ provides an 
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total curriculum^ and relate to piractical process oriented science 
instruction rather than theory or module building. Included in each 
booklet is a student section with an introduction ^ performance 
objectives^ and science activities which can be performed 
individually or as a class^ and a teacher section containing notes on 
the science activities^ resource lists^ and references. This booklet 
outlines the application of Mendel's laws of genetics to human 
genetics. The estimated time for completing the activities in this 
module is 1-2 weeks. (SL) 
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FOREWORD 



The writing of these instructional units represents Phase II 'of our 
science curriculum mini-course development. In Phase I, modules were 
written that involved the juaior high disciplines, life, earth and •physical 
.science. Phase Tl i nvolves senior hi gh physical science, biology, chemistry, 
pliysics and science survey. 

The rationale used in the selection of topics was to identify instructional 
areas somewhat difficult to teach and where limited resources exist. Efforts 
wort? made by the writers of the mini-courses to relate their subject to the 
practical, real world rather than deal primarily in theory and model building. 

It is anticipated that a teacher could use these modules as a supplement 
to a basic curriculum that has already been outlined, or they could almost be 
used to make up a total curriculum for the entire year in a couple of 
disciplines. It is expected that the approach used by teachers will vary 
from school to school. Some may wish to use them to individualize instruction, 
while others may prefer to use an even-front approach. 

Primarily, I hope these courses will help facilitate more process (hands 
on) oriented science instruction. Science teachers have at their disposal 
many "props" in the form of equipment and materials to help them make their 
instructional program real and interesting. You would be remiss not to take 
advantage of these aids. 

It probabl/ should be noted that one of our courses formerly called senior 
!iir,h physical : cience, has been changed to science survey. The intent being 
to broaden the content base and use a multi-discipline approach that involves 
the life, earth and physical sciences. It is recommended that relevant topics 
be identified within this broad domain that will result in a meaningful, 
high interest course for the non-academic student. 



ALFRED TllACKSTON, JR. 

Assistant Superintendent for Instruction 
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HUMAN GENETICS - MENDEL'S LAWS APPLIED TO YOU! 



Mendel's Laws wiien applied to peas can be (and often are) confusing and 
somewhat dull! You probably think that he was sonewhat eccentric to get so 
cauRht up with garden peas - perhaps he was. The true excitment of Mendel's 
works is revealed when we take the laws or rules he formulated with peas and 
apply them to animals and then to ourselves! It is in the area of human 
genetics that students usually find themselves most involved because it is this 
area which applies to you! 

Genetics of any type is difficult because we are dealing with some very 
incoiisisLent subjects - living things. But the most frustrating experiences 
are encountered when one is working on genetics problems at the human level. 
Part of this problem occurs because it is literally impossible (as yet) to 
discover ^he effect of environment on heredity and to what extent environment 
may change or modify the effect of certain ^vne pairs. The reasons listed 
below make the study of genetics more difficult than the areas of plant and 
animal genetics: 

Difficulties in Studying Human Heredity 

1. Biologists cannot set up controlled breeding experiments with humans 
as they can with fruit flies. 

2. Suppose people, were to participate in controlled breeding experiments. 
It would still be difficult to discover whether a trait is dominant 

or recessive, as Mendel did, because no completely pure strains of 
humnns exist. Migration, war, changing social and religious ideas, 
and easv means of transportation have led to many mixed matings. 

3. It takes a long time for humans to mature and have offspring. Even if 
individuals were to marry at the earl> age of twenty, and even if their 
children and grandchildren were to marry at twenty also, only three or 
four generations could be traced during the normal life span of an 
investigator. 

4. AUhou>^h a family of eight people is considered large, it is small 
compared to the family of 200 or 300 produced by a pair of fruit flies.- 
The number of offspring in human families is generally small. Thus, 

it is difficult to obtain reliable ratios of traits and, thereby, to 
determine the number and types of genes involved in a trait that is 
being investigated. In turn, it then becomes difficult to determine 
whether the genes are linked or whether crossing-over has occurred. 

5. Since ve.y few families keep complete and accurate records of birtiis, 
deaths, I he appearance of a new trait, or the disappearance of an old • 

I rait, \ '■ is difficult to obtain an accurate description of the phenot ypes 
o). ancestors. 
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6. Because of the reluctance of a family to reveal the lu ler of relatives 
who Led of cancer, who sulfer from asthma, etc., who died in insane 
asyl;.ms, or who married outside their race, it if often impossible to 
get information regarding inheritance of certain traits. 

7. Recall the 46 chromosomes that, ^^e present in humans. These chromosomes 
are small and not easily studied. Aiiio, the sequence of genes in the 
chromosomes is relatively unknown. 

With all these drawbacks, human genetics is the topic which usually gets us 
most interested because it is most directly connected to us! 



A. True or False? Heredity or Environment? 

()iUE(:Ti\n::s 

Wlien you finish, you should -be able to: 

1. determine tiic percentage of a survey population who are awaie 
of the validity of many well-known inheritance beliefs. 

2. draw conclusions concerrting the effect of environment or 
modifying genes on human characteristics such as eye color 
and mental ability. 

ACTIVITIES 

a. Do "Genetic Facts and Fallacies" (on separate sheet in packet or 
to be obtainec from your Leacher") . 

Read "Idea Brid.^.rf Heredity AND/OR Environr eat " (on separate 
sheet in packet or available from your teacher). 

• c. Do "Human Characteristics i Htredity or Environment? 
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GENETIC FACTS AND FALLACIES 



Purpose 

To (Icterniiiie the exieni to which some basic genetic principles and concepts are understood. 
Related Information 

Have vou cvci heard anyone say that the male is the stronger of the two sexes and that he controls 
the heredity of the child? Or have you heard anyone suggest that an expectant mother attend con- 
certs ir she wants her unborn child to become a musician? Through «>jr knowledge of genetics, we 
have leiiiiied ihav the mother does not influence her unborn chitd, oes the father alone control 
iis heredity. In thus survey you will detenhine the extent to vbvih MO-fibers of your family and your 
friends believe various statements concerning inheritance. 



Part 1 CONDUCTING THE SURVEY 

The following statements relate to various genetic prmciples. many of which are associated with 
common false ideas and superstitions. Certain of the statements are true. Others are false. The pur- 
pose of the survey is not to test you, but to provide a questionnaire for you to use. 



Materials 

in) materials or apparatus recjuired 

Procedure and Observations 

Select ten tu more people of various ages and read each of ri.e 20 statements. Ask each person if he 
believes ihe statements to be true or false, Tabulate the atiswers ;ziven after each statement and show 
ihc lot.'' rumbei of subjecis who responded to each sratemeni. Be carelul not to indicate the answer 
in reading the statement. Correct answers to all survey statements are given in the chart on the (ollow- 
ing page. 
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! Cei lain acquiied characteristics, such as mechanical 

or mathematical skill, may be inherited. 
2. Identical twjns are always of the same sex. 
V Fraternal twins are more closely related to each other 

ihan tooiher childicn in a family. 
4. The father determines the sex of a child. 

liacli parent cont ribrtes half of a child's genetic makeup. 
(». Certum thoughts or experiences of a mother may mark 

(>i alier the heieditary makeup of an urtborn child. 
7. Cnloi blindness is moie common in males than in 

lOMlijIcS. 

.H. A petso?! may traiisinii ch::racterisiics to offspring 
which he. himself, does not show. 
Certain hereditary char;icteri.viics are inlluenced by 
ilie hlooil, 

10. Identical twins are more clo.scl.v related than lVa;einal 
twins. 

1 1. Certain inherued trails may be altered by the stars, 
inoon.oi j)lanels early in development. 
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I 2. Males lire biologically stronger than feniales. 

I 3, The tendency to produce twins may run in fain Hies. 

j4. A craving for a food such as stra wherries may cause a 

hirihniark on .m unborn child. 
15. Many of a peison'siidiL ited tiaits are not apparent. 
U\ I'lie parent with the stronger will contributes. more to 

a child's inheriioJicc than the other parent. 
I 7. It' a person lo.ses a limb in an accident, it is likely thai 

he oi she will have a child with a missing limb. 
IS. The altitude of parents toward each other iiUluences 

the emolional makeup of an unborn ciiild. 

Children born lo older paients usually lack the 

vitality of those born lo younger parents. 
20. The total number of male births exceeds female 

birlliN each yeai . 



Part 2 TABULATING THE RESULTS 

In this pail you will gain some experience hi talnilating data fioin a mimhei <»fditfeieiii souices. Raw 
(.lata, such ujrymi have collected, does not serve a purpose until put into a useful figure. The percent- 
ages obtained will be giajihed to provide a visual representation of the data collected by the class. 

Materials 

1/4 in. square graph paper 
J" eoloreil pencils 

Procedure and Observations 

In Ihe chart below, indicate your luiniher of ciurect and inc(urect ariswets lo the lefi of each siiuaie. 
I cave space to ad .1 the total correct and incorrect responses ol* the class. T he sum of the total responses 
sliould be I lie same for all of the survey statcnients. 



1 

I 


;Vf;. correct 
answers 


No. itworrecr \ Total 
answers | rcspan^ies 

1 


Ci)rrert 
answers 

('■') 


Incorrcci \ 
answcn : 


1. l.dsC 

^"""■^"r 

2. line 

■ 

, .V 1-alse 
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j T. Tine 
True 
(» l-:ilse 
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' 7. True 
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X. True 
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1 <). 1-jlse 
10. True 
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No. < orrcd 
answers 


incorrect 
answers 


Total 
responses 


Correct 
answers 

(%) 


fneorreet 
answers 


11. [•also 












12. raise 


— . — 











13. True 












14. False 












15. True 












](>. halsc 












17. False 












1 IS. False 












1 V). False 












j 20. True 













Summarv 

To whdi cxiom does the survey indicate a need lor addilional int'orniation in genetics? 
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Idea Bridge: Ilertdity AND/OR Environment 



When we talk about something being "caused by heredity" or "caused by 
i-iiv i roinnen r do we reallv mc^nn what we say? We are quite willini; to rccoj^^i i ^'•e 
tlial heredity plays an important part in rhe development of domestic animals 

plants. Uv would ikU expect a Great Dane dog to produce a litter ol 
terriers; nor would we expect seeds from a yellow tomato to produce plants 
l.ha' would bear red tomatoes. We recognize, of course that environment plays a 
part, too. We feed the livestock on our farms, train our horses and dogs, and 
fertilize our fields. All of these activities are part of the environment. 
Wc could not produce our domestic animals and plants without them. We know that 
heredity and environment must necessarily interact . 

When we think and talk about people, however, we do not always remember 
tin's necessary interaction. We know that physical traits are inherited. These 
Include things like eye color, height, type of body build, skin color, curly 
and straight hair. But are all of these due ent irely to heredity? For example, 
from (he standpoint of heredity, a certain boy would be able to grow to be six 
feet tall. When he is five years old, however, he is very ill, and that year 
lie ysows only half the normal amount. Normally he has been growing about two 
ificijes a year. That year he grows only one inch. He never makes up the inch 
I ha' he did not grow in that particular year. There is a t v.ae and a place for 
eacli step in development. If it does not take place at that time, it never 
does I alu's place. The hoy's adult height is only five fc-tet and eleveti inches. 

Could this be true of something like eye color? Yes, it could. Again 
for example, a child inherits the ability to develop dark brown eyes. The dark 
pigment is called melanin . Tt may be found in eyes, skin, and hair, making 
the person who l^as it dark. If the formation of the dark pigment should require 
liie availabilitv of a particular chemical trace element in the food, the lack 
ol this trace elemetit would stop the development of the pigment. We know about 
such n relationship in the development of the thyroid gland , and its secretion, 
t !iy rox i n , If iodine is not present as a trace element, the gland and its secretion 
do not develop normally. Something of the same kind could happen in tlie case 
ol melanin, 

Tiic cliarac t e^ [ St ics that we would like most to believe are primarily dependent 
o!i the environment are mental abilities and personality trails. These are the 
nr<'as where it is most important that people be considered "equal". Society can 
do Homethiiig about these traits through education and improved environment and 
tnnki' itself better In the process. 

N is dilficult, liov/ever, to see how eveti these traits could develop from 
(n)vironme!U alone. Anv behavioral trait is dependent finally on the nervous system 
nn<l/or the i;Iands of internal secretion ( endocrine glands ) . It has lo ha\c- a 
phvsical i^as i f. in the anatomv and physiology of these bodv systems to exist at all. 
Whc"> we ask ourselves wh.at kind of basis this is, we come to the structure, size, 
mnnh/T, a r tn'emr» n ( ar/J chemical make-up of the nerve cells and secreting cells. 
All o\' il»r.;e iiave (o ))c- hci5:ed finally in heredity. This is wliat the individual 
starts out with. 
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VJhat Che individual starts out with is modified by (1) the environment 
of the embryo before birth, (2) the environment of childhood and youth, and 
C3) the everyday environment in which the individual lives. However, environ- 
ment cannot create a characteristic from nothing . It has to have some basis 
on which to work. Likewise, heredity cannot operate in a vacuum. It has to 
have an environment in which to work. Therefore, environment and heredity 
have to interact. 
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Human Charac terisL ics : Heredity or Environment? 



L nlroduct: ion ; 

'I'here are some human characteristics wliich are readily recognized as ■ 
liavin^', a hereditary basis: eye color , curly hair , facial features , heigh t , 
a\\(\ body build , for example. Others, such as suseptibility to disease , are 
less widely accepted as being related to heredity. Still others, including 
personality traits , general mental ability , and various special abilities 
(such as music, art, mechanics, and mathematics) are thought by many people 
to be due mostly. If not entirely, to environment. 

In this laboratory experience we will examine a physical trait , and ask 
ourselves If environment could in any way influence its expression. Then, we 
will examine a Lrait of behavior and ask ourselves if it could have a hereditary 
basis. 

Materials and Equipment: ; 

No fualerialH or equipment are necessary for the first f.&i , o tWic; 
laboratoxy experience. For the second part the following arc nece::^3ary: 

Puzzle 

Tags • 
C ollect in K Data : 

The inheritance of eye color in humans is ordinarily presented as being 
based on. two kinds of hereditary determiners or genes : brown and blue. 
Tiiore is a single pair of these. The pair may consist of two brown genes, 
two blue genes, or one brown gene and one blue gene. The brown gene is 
.strivi;;cr than (he blue, and is dominant over it when the two are present 
t (\i',ei Iier . Therefore, t:wo browns, or a brown and a blue, will produce brown, 
while otlI^' two blues together will produce blue. There is no question that 
this pair of genes exists. And there is no question that it is the principal 
basis for determining, eye colors. But is this the whole story? 

'['lie color of eyes in humans is due principally to the amount of one pigment, 
nielan \ w ^ which is present. This is a dark pigment, which is also found in hair 
and skin. Al binos , who have a gene for total absence of color in skin, hair and 
eves, tiev(»r develop any dark pigment in their eyes. Their eyes are pink, 
because ol the blood vessels that show through. Have you ever seen pink-eyed 
wiii 1 e rnbl)its? I^ackgronnd coloration may result in a very light blue in the eyes 
o r htima n alb i nos . 

In .ill otiier people some melanin is deposited. The depositing of melanin 
t akrs place in Liie iris of the eye. It begins at a particular point: of time in 
Mie deve 1 {^pineiU rA JiLj eiui)ryo , and it ends at a point which differs in individuals. 
Darker eved persons are those, in whom the depositing of melanin goes on faster 
nnd/or (or a loti)',er Lime. Heredity factors serve to determine the rate and timing 
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of the process of pigment deposition. Sometimes the process is completed 
before birth cr shortly afterward. These people remain blue-eyed. Sometimes 
it continues into childhood, or even into adulthood. These people become 
hazel-eyed or light brown-eyed or dark brown-eyed. 

Observe closely the colors of the eyes of all members of your class. Is it 
possil)lo to classify all of them as either ''brown" or "blue"? Try to put 
them into the smallest number of color groups that is possible. How many color 
groups are necessary? Try out your color groups by attempting to classify the 
same number of persons outside your class. Do you find any individuals who do 
not fit into any of the groups? If y6u do, you will need to revise your 
classification, and possibly create a new color group. Continue to try out and 
revise your classification until you are sure that you can use it ro classify 
any person whom you might meet. 

Now line up the members of your class in such a way that they form an eye- 
color gradient , from the person with the darkest eyes to the person with the 
lightest eyes. Can you draw a line between "brown" and "blue" on the gradient? 
Wliere does "brown" stop and "blue" begin? Is there a gradient within the brown 
range, and within the blue range (some darker and some lighter)? What i)Out the 
color groups which you have identified between brown and blue? 

\)n you think that a single pair of brown-blue genes is sufficient to account 
fc)!* human eye color? Would it be possible with a single brown-blue pair to liave 
ci^lors Cither than one sliade of brown and one shade of- blue? One possible 
explanation of the other color groups would be the existence of modifying genes 
{ i rucnsi I'vi tig genes and diluting genes). Another would be the influence of the 
(Miv i ronmcMit , modifying the action of a single pair of genes. Which do you think 
Is the most likely explanation? Why? 

-frond pnrt t^f the experience has to do with the development of a simple 
sUiii. Students will each get e. puzzle made from a 3" x 5" filing card from 
the feacher. They will also each draw a tag with a number. The tags will be 
numbered, beginning with (1), to correspond to the number of students in 'l^he' 
class. 

Students will contest in pairs. As many pairs may contest at a time as there 
nrv umpires to watch Ihern. Students who are not contesting at a particular time 
mav serve as umpires. In each contest the student who gets the puzzle together 
.f i rsi is (he wi tiner . 

i;ach student: will contest three .imes in each series of trials. For the 
iirsi I rial, I lie pairs numbered (1) and (2), (3) and (4), (5) and (6), (7) and 
(H), a>id fiUlowing, will contest. For the second trial numl)ers (1) and (3), 
C: ) nnd r/f ) , C]) and (7), (6) and (8), and following will contest. For tlie 
third I rial, fiumbers (1) and (4), (2) and (3), (5) and (8>, (6) and (7^ and 
following will contest. Students losing all three of the contests will retire 
from the game. 

The nnmhors slunild Le collected at this poitit. The remaining students who 
are still in I he game will draw new numbers in a series beginning with (1). Thev 
will re|)on( I he process, each contesting three times in the same numerical order 
as hetore, using the same puzzle. Again the three-time losers will retire from 
the ;rame . 
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AdditicMial ciMitcsts to I lowing the same pattern will continue until all 
students exct; one ha/v be.^n eliuii nated . This remaining student will be declared 
the winner. 1 l' more than one r.lass group has been 'engaged in the same laboratory 
experience, the ^'champion" of one class group may contest with the "champion" of 
another. This may be done if the same puzzle has been used in both classes. If 
different puzzles have been used, the situation would not be comparable. Why not? 

How is this lahoratoiy experience like competition in business or politics? 
ilow is it difleronL? Is success in these fields based in part on inherited 
ability? i^r is it entirely a matter of hard work? Or luck? If a part of it is 
based on p.ood home background, how much of this, in turn, is due to inherited 
ability in (ho f ann Iv line? » 

Ilow much do vou tliink inherited ability had to do with winning this contest? 

How much do yon think environment had to do with it? Wliat kind of hereditary 

factors, it anv, could have been operating? How do you think environment could 

have operated to contribute to the result? Which do you think was most important, 
heredity or environment? Why? 

l''ol 1 ow-l'p : 

Wliat about other human traits? I'/liat about susceptibility or resi stance to 
r^T.pi rat orv disease? Heart disease? Cancer? Mental disorders? What about 
personality traits? What about high temper? Moodiness? Criminal tendencies? 
What aliout special aiulities? What about musical ability? Artistic .ability? 
Meclianical ahilit^^? Mathematical ability? Ability to learn languages easily? 

To what e:;tent do these traits hav6 a hereditary basis? To what extent are 

tiiev due to environment? Ls it possible for any f aits of this type to develop 

witlunit some interaction of both heredity and environment? Does the relative 

importance of lieredity and environment always have to be the same in the case 
ol (ILfiere'it traits? 
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Chance or Choice? 



OBJECTIVE 

• When you finish, you should be able to: 

3, determine the possible gene combinations in a fertilized egg cell 
based on probability. 

ACTIVITIES 

a. Do "DeteiTnination of Ratios in Chance Combinations" (on separate 
sheet in packet or available from your teacher). 

b. Read "Models for Probability: Heredity" (on separate sheet in 
packet or available from your teacher). 
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DETERMINATION OF RATIOS 
IN CHANCE COMBINATIONS 

Purpose 

"in sluily tlic rlKiikc (liNiiihiiiioii of genes in c^us and s[>L'iins icsultliig froni niLMosis Ju ring oogenesis 
iMul s(K'i niii logenesis. 

Related Information 

llu* sltul\- ol genclics reve.ils rhnl l^erediliiry traits are deiertnniej by speeirie areas ola elirwniosijuie 
rolled genes, (lenes arc arranged in linear order on the ehronuxsonie and oeeur in pairs, as do (he 
I InoninsoMieN ( li.uKe disiiihulion ul" ehroniosonies during nieiosis and their reeoijihinaiion during 
lei tili/atit>n aeeDimi lor the iiuiny variations that oeeur in offspring. 

Part 1 DEMONSTRATION OF THE CHANCE COMBINATION OF GENES DURING 
FERTILIZATION 

In tins pari yon will siiid} llie landoni, or elianee. eoinbinalion of I wo kinds of beans. Theie aie Dnly 
iliiee pi'ssil)le c«»inhina(ions these beans can make. This repie.senis what aLtuall>' oeeuis during leriili- 
/alion when a gene paii lying^vn two homologous ehi oniusonies reeombines after being separated 
iliiimg meiosis 

Materials 

vigil I boxes 
■".00 led be;ins 
S(K) white f>eans 

Procedure and Observations 

The el.is^ sliuiild he divulcil ini<> fmii sCvM'Uis I'm this activii), i aeh section will have two l)t),\es of 
beans l ach bo.\ i oiiiaiiis a mi.\tiiie iif JOG led l-eans and 200 while beans. Label one ho\ to repre- 
scni the i'enes com ii billed by the six.Mni and the other (o represent genes contributed by the egg. 
Since the egg and the sperm each ctintribute one gene of a single pair, choose a bean from 
li in iiulci (o lijvi' J gene pi-ir. Lay (he gene paiis in rows, red-ied. red-while, and white- white. 
.Sclcci >*>iii bcaii^ iM a -.cries of ;oiinds which will be limed by your teacher. After cacli round, count 
ilie bcaiis IN each low and n'ctud in the table providetl. 



/ 


Nimihci of pairs <>j beam in: 


AVmv / 

red- n (i 


Row J 
rcdwiiitc 


Row S 
w'hifi'-wiufc 


pairs 










! 

1 

1 






i 
i 
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.C)ii iIk" basis ot" ihc dji;> you vullcLU'd. it i> pi'ssiblc U) <.;ikiihitc the laiiDsfor each typo o( 
i:*.!; : pail. AdO ihc ti'tal.s ol your iliac uh\.s ;jmi divide the sum by tour. {'Yhc Jour represents the 
lednciion th;it oceiirs it) the r.tiinalioii ol" (he egg and speri^i during 
ineiosis.) Then, divide the quotient into the total for each row. The num- 
ber you obtain expresses a ratio. A saniple of this calculation is given in 
llic diagram. 



(a) What ratio did you obtain*.^ 



(b) Why is it neeessary to have sii 

■many beans iii carh fjox ' 

(c) Explain why ihc immi^er of each color is LoiistaiU in all boxes. 



.^7+ S6 + 4I = 164 
■ 164^4 = 41 
37^41 =0.^) 
X6^4I = 2.1 
41 ^ 41 = 1.0 



(d) Why vva.s ii iicccssary lo select so many pairs? 



Ratio red-red: 
2.1 led-white: 
1 ,0 white-white 

Calculation of ratio 



(c) What were \ our chances of 

si'lcciing iIk" same eolm Ix-aii.s in a gene pair? (f) A elilYereni 

^*<^J^n? (u) liKpiain why it was iniptntani to use 

two ihl'icreiu . olois 

(h) What genetic piihcipies are demonstrated by your lx\ni selection? 



Summary 



I low does chance selection ut" genes provide the basis tor variations in organisms? 
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Models for Probability: Heredity 



Introduction : 

Have you ever wondered why some people have blue eyes and some have brown 
eyes? Or why some people have curly hair and some strai5>'rt? Or why some 
people arc tall and others short? Or why some people h£ve skin of one color 
and some another? Characteristics of people depend on the heredity factors 
that they carry. When these heredity factors are combined in the offspring 
of Lro parents they behave in the same way that coins do when they are tossed. 

Heredity factors are called genes . They exist in pairs. When the germ 
cells that contain the genes get ready for fertilization, the members of each 
^ene pair separate. Each member of the pair goes into a different germ cell. 

The germ cells from the two parents ( sperms from the male and ova or eggs 
from the female) are united at the time of fertilization to form a new individual. 
Each parent contributes one member of each pair of genes. The new individual 
therefore starts out in life with one member of each pair of genes from the 
father and one from the mother. 

Although some characteristics, like height and skin color, are determined 
by several pairs of genes working together, many characteristics are determined 
by a single pair of genes. An example of a characteristic determined by a 
single pair of genes is curly hair.^^ A curly-haired individual carries two 
genes for curly . We will use "AA" as a model for curly hair. A straight-haired 
individual has two genes for straight. We will use "aa" as a model for straight 
hair. An individual with one gene for curly and one gene for straight (model 
"Aa"> has wavy hair. 

If a curly haired person marries another who is also curly-haired, we can 
use this as a model to represent their marriage: 



Note that all germ cells of both parents contain a single gene: (A). When 
the germ cells unite at fertilization this is the model: 



^Ti'lTITTrue for Caucasoid (so-called "white") people. Mongoloid people (Chinese, 
American Indians and others) have only straight hair. Negroid (brown and black) 
proplo liave a r.cne for curly which is so strong that it prevents the expression 
of all otlier hair genes. 



AA X AA 




(A) 



(A) 




(new i nd Lvidual") 
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All of the new individuals contain two genes for curly , and all of them 
are curly-haired. 

The same kind of thing happens when two straight-haired individuals marry: 
aa X aa^ (parents) 

(a) (a) (a) (a^ (germ cells) 

When the germ cells unite at fertilization, all of the new individuals 
.contain two Renes for straight , and all of them are straight-haired. 

(a) (a) (germ cells) 

aa*^ (new individual) 

When a curly haired individual marries a straight -haired individual: 

AA X aa 

All of the germ cells from the curly-haired parent carry only curly genes , 
and all of the germ cells from the straight-haired parent carry only straight 
genes : 

AA . aa (parents) 

(A) (A) (a)*^ "^(a) (germ cells) 

Ai ffr t 11 i zatri on curly genes have to unite with straight genes: 

A a (one germ cell from each parent) 

V 

Aa 

and tlie new individuals that are formed are all Aa, and are therefore wavy-haired , 
WliaL liappens if a wavy-haired person marries another wavy-haired person? 

Aa X Aa 

(M. the j;enc' pairs separate: 

Aa Aa (parents) 



Half of the Kerm cell from each parent carry curly half carry straigh t 
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When fertilization takes place, there is an equal chance of a curly gene 
from one parent combining with either a curly or straight gene from the other 
parent. And there is the same chance of a straight gene from one parent 
combining with either a curly or straight gene from the other parent: 



Aa 




Aa (parents) 

^a (germ cells) 



t\<x 



(new individuals) 



Thus there is one chance in four of a new individual that is curly-haired , 
L wo chances in four of new individuals that are wavy-haired , and one chance in 
four of a new individual that is straight - haired . With a large number of new 
individuals you could expect a ratio of k curly , % wavy , and ^ straight . 

Lei us now look again at what happens when a wavy-haired person marries 
anotlier person with wavy hair , and pull it together into a single picture: 

Aa (parents) 
wavyN 




(Si) (germ cells) 

/ 

aa (new individuals) 



\ curly 



wavv 



V straight 



Tills picture is a mathematical model . Another way to show it is with this 



mod r* 



(i;orm cells 
o(" one 
parent) 





A 


a 


A 


A 


A 


A a 


a 


a 


A 


a a 

, 



(germ cells of the other parent)' 



(new individuals) 



Tlie four kinds of recombinations that take place in the new individuals occur 
i 'I vqwa L nunil-)crs : 

\M -VAa ksiA kaa 

I hum, however, (Aa and aA) are really the same. Therefore, the result is 
n fr-] t j (1 n t 1:2:1, 
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Gonetic Laws in Human Populations 

OBJECTIVES 

When you finish, you should be able to: 

» 

4. investigate certain human traits and determine their frequency 
in a population. 

5. relate Mendel * s 'laws to human genetic traits. 

6. construct, read and interpret a fandly history for a specific 
genetic trait. 

ACTIVITIES 

a. Read Chapter 11 in Modern Biology , 1969 edition (or other reading 
macerial assigned by your teacher). 

b. Do "What are some dominant and recessive traits in man?" (on 
separate sheet in packet or available from your teacher). 

c. Do "Problems" (on separate sheet in packet or available from your 
teacher) . 

d. Do "Frequency of Human Genetic Traits" (on separate sheet in 
packet or available from your teacher). 
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Name 



Class 



Date 



ACTIVITY 30. What are some dominant and recessive traits in man? 

PRE - LAB 

Have you ever heard it said that someone "looks just like'^ a close relative? 
Probably you have. Possibly you^ve heard expressions like "he has his father's 
eyes" or "his mother's nose". What lies behind such statements? 

The answer to Lhis quesLion is heredity. We krow thai many human traits 
arc inherited, and the features of the face are good examples. Many human 
traits are determined by the interaction of a number of genes, and the 
environment as well. For instance, the appearance of the nose can depend on 
tlic height of tlie bridge, the shape and size of the nostrils, and the size of 
the tip. Past accidents have their influence, too. 

The greater the number of genes that interact to product a trait, the more 
difficult it is to determine how it is inherited. But some human characteristics 
are passed down the way tallness and shortness were irt Mendel^s pea plants: 
as simple dominants and recessives. They are determined by one or the other of 
a contrasting pair of genes. We call the different genes which determine a 
trail alleles (a-leelz). The genes for tallness and shortness, for example, 
are alleles for height in garden pea plants. 

Among human traits which are inherited as dominants and recessives are many 
whicli can't be studied simply by looking at them. For example, the gene for 
type A blood is dominant over that for type 0, but you have to test for blood 
groups. What are some visible human traits that are inherited as simple 
dominants and recessives? For the answer to this question, you have only to 
look at your relatives, your friends and yourself. 

To he^in examine Lie ear lobe ^ the lower, fleshy part of the ear, Ln 

C: umhor of your classmates. Very soon you will recognize that there are two 
')asic tvpcs, the free ear lobe and the attached. Free ear lobes hang down 
next to the jaw, while attached lobes run directly into it. l^ich trait is the 
dominant oneV 

Similarly, some people have dimples in one or both cheeks, while others have 
NO dimples. In some people the hair at the middle of the forehead forms a point 
called a widow's peak. In others the widow's peak is absent and the hairline is 
smooth Iv curved. Some people have a deep cleft (a groove) in their chin; others 
donV . 9^o\■nQ people can stick out their tongues and roll them up at the sides, 
while others can only stick them out and no more. 

On the next page you'll find a simple procedure for conducting your own 
itiquiry into iiuman heredity. But before you go on, answer ti»ese questions. 

QUESTIONS 

1. iiuman traits are determined by heredity and . 

2. What is dominant trait? 
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3. What is a recessive trait? 



4. \>niat is an allele? 



How tlu tree and aiLaclied ear lobes differ from each other? 



TJKBORATORY PROCEDURE 



1. Choose one trait from among the five that are described in the Vre-hsb 
section for your investigation. (Other students in your class will 
investigate either the same trait or one of 'he others suggested. Your 
teacher can assign different traits to various class members.) 

2. Examine as many members of as many families as you can for the trait you 
are investigating. Include as many generations as you can of each family 
in your study. 

3. I'repare a pedigree chart for each family showing the form of the trait in 
each member. Use this key: 

0 ~ female CU = male 

© " trait present (or name the form of the trait present) 

^ CD " trait absent 

Marriages and offspring in your pedigree chart should be represented as 
sliown in the sample pedigree chart below. 



1 



9 



3 



j) cj l 1^ |4 



A SAMPLE PEDIGREE CHART 
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OBSERVATIONS 

1. Write the key you are using for your investigation in the space to the 
^ right. Be sure to give the meaning of each symbol. 




Draw a pedigree chart below for each, family you have investi^gated , Have 
vou included all members of each family where possible? 



PEDIGREE CHARTS 



• 
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POST - LAB 

For the human trait you have investigated, which form do you think is dominant 



! xplain your answer Lo Question 1. 



Which form of the t fait did you observe to skip a generation? (li neitlier 
one did, which could have?) 



What would be the expected genotype and phenotype ratios among the offspring 
of the marriages listed in the table below for the trait you studied? 

EXPECTED GENOaYPE AND PHENOTYPE RATIOS OF OFFSPRING 



CROSSKS ^MARRIAGES') 


GENOTYPE RATIO 


PHENOTYPE RATIO 


Pure doniina-'l X pure dominant 






Pure dominant X pure recessive 






Hybrid X hybrid 






Hybrid X pure dominant 






Hybrid X : - re recessive 







Why don't your results agree with the ideal expected ratios? 



How does investigating several families help you to get results that are 
closer to the ideal ratios? 

Why is it so important to study as many members of eaci lamilv as possible? 
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PROBUIMS 



Make a record of a Fami.lv known to you in which some inCeresCinj? charac- 
teristic appears in several members. Record it in the form of a pedigree 
Chan An.-.wor as inanv of the following questions about the character as vou c.-Jn 



Is Hu- cliaracLcr clear-cut, so that a person either has it or does not 
lave it, or nre tiiere various degrees of expression ranging from one 
fvtriMue to the other? 

;. Does it occur in both males and females, and if so, do both sexes shew it 
with approximately the same frequency? 

). Does it ever appear in a son or daughter when neither parent showed it? 
:,. WD. en Initli parents have the character, do all the children show it? 

5. Would the expression of the character be easily influenced by changes in 
the environment? 

6. n. the character could be influenced by the environment, do you think it 
m-^Ut still iiave a hereditary basis? 

7 lilc awav the pedigree you have recorded, and after you have completed the 
Ktudv of' genetics, examine it again and determine what kind of hereditary 
behavior, if any, appears to be concerned in the transmission of the 
character. 

8 List some i^uman characters which might be readily influenced by changes 
in die environment. Suggest the environmental changes which might be 
e.'.pectcd to influence each. 

0. 1, 1st some human characters which would probably not be easily influenced by 
changes in the environment. 

10 Tist some human characters which do not appear until late in life. Would 
such characters be relatively easy or difficult to study from the standpoint 
of heredity? Why? 

11 list some human characters which vary considerably in the degree of their 
expression from person to person. In beginning the study of heredity, would 
such characters be the most favorable kind for study? Give reasons for 
your answer. 

^■> list some characters in domestic animals or pets which you have observed to 
be apparentlv dependent upon heredity. Why would it be easier to learn 
(lie fundamental principles of heredity from the study of animals and plants 
then from the study of hi beings? 
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11-1 

FREQUENCY OF 

HUMAN GENETIC TRAITS 

Purpose 

\o ^ludy (he lulKMiianLC ut ccrlam human traits and tu determine their frequency in a population. 
Related Informatior 

hi sludyiiig luMuan geiiciicsit is not possible to determine the results of experimental erosses. as it 
WTis liH Mendel in hi> study ol gaiden peas. It is possible, however, to sample a human population to 
deteiiiiPie the tie(|uency ot a given Halt and the way it is inherited. 

Part 1 INHERITANCE OF THE ABILITY TO tASTE PHENYLTHIOCARBAMIDE 

Ihc ah:luv oi inability oi «in individual lo taste PTC as a bitter sensation is genetically determined. 
Aboui 71) pLKLiii n( the popuhttion are PTC tasters, and about 30 percent are non tasters. 

Materials 

IT(" ( plieiiylduoc.u haniide> papeis 

Procedure and Observations 

Pji papers oil used in ibi> part lo deteinnne whether meniben; ot -tie class and their families are 
taslel^ OI noniasters Put iwie ol the PTC papers \n your mouth. Can you ta.ste it? Record your results 
I m iltv (able pu>vided. 







) our 
juftiily 


C lass 


Families 
ttf class 


loral 


Ratio 


Ratio expressed 
as decimal 


lasici 
















Nontaslei 
















1 olal 




. . . _ 













Take some ol the I'TC papers home and test members ofyoilr family. Record each incnibcr 
as a ia>ter or nontastei Complete (he table provided, recording the results of the class test, the niem- 
bei:. ol then families, the ratio ol lasters (o nontasters. and the ratio expressed as a decimal, (a) On 
the basis ol your results, can you determine whether the ability to taste PTC i.^ due to a dominant or 

a recessive ^ene? 

(b) It M>. l^ (he dl>ili(> 10 taste VMS dominant ox recessive? 

(c) CoiiUl two [)aients who are iu)n tasters have a child who is a taster? (d) iixplain 

yoiu ;lIl^wer 

(e) Could a parent wln) is a taster and one who is a noti taster have 

childien who are tasters? (f) Explain your answer 
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(g) Could liic paroiils in {v) have children who are 

noiUasicrs? (h) l-xplain your aiiswLM 



Prepare a pedigree ol your tainily's abihiy U) lasle PTC. 

Part 2 INHERITANCE OF THE ABILITY TO ROLL THE TONGUE 

The a[)ilny (o roll llie lonyiie is uilienled as a doininaiii liait. People eiihei roll ihc longuc easily or 
iu)( at all. 

Materials 

no iiKilei lals oi appaialus teq^iircd 

Proafdure and Observations 

Inst diM«' Mill lie wlieiJioi yiui cau luil your tongue and recuid the lesuU in llic table. Now dtMciiiiiiie 
the abilily ol the members ot your class to roll their tongues and recoid the result in tlie lable. ( heck 
(lie nieinbcrs ot your lamily in deteiminc whether lliey liavc the iiiliented abilily lo roll their 
loniiues. i^icpare a petligice ol the inheritance ol the trait iii you i lam ily 

Count (lie oecurienec of the trait anion^ ten individuals in your community. Be sure that na 
ntlnr member <>/ the ehiss iuis eonntej them in their sanipim^: Record your results in the lable. 

(a) flow close is your ratio to the 3:1 mtio Mendel luuiid in making iiioiiohybrid. ciosses 

wnh simple dominance:^ (b) If the ratio is not close to 

L give w possible explanation 

(c) Are all the tongue rollers in your survey hoino/ygous 

tor the trail'.' (d) Explain youi answei 



* Trait 


You 


Yaur 
family 


Class 


Families 
ofelass 


Total 


Ratio 


Ratio expmsseii 
as decimal 


TiMignc roller 
















[ Ni)niollei 
















1 Ti.lal 

t 

















Summary 

('oinpiiic ihc icsulls of ihc ^»T^ survey wiih the tongue roller survey. 
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More Human Inheritance 



OBJECTIVES 

When you finish, you should be able to: 

7. diagram and explain how these factors are inherited in humans. 



a . 


blood types (A, B, 0 and Rh factor) 


b. 


red - green color blindness 


c . 


hemophilia 


d. 


baldness 


e . 


eye and skin color 


f. 


Down's Syndrome 


8- 


phe ny Ike t o nur i a 



8. work genetic problems in human genetics encompassing all 
genetic laws. 

ACTIVITIES 

a. Do "Inheritance of Blood Types" (on separate sheet or available 
from your teacher ) . 

b. Do "Sex-Linked Inheritance" (on separate sheet or available from 
your teacher) . 

c. Do "Human Gentics Problems" (on separate sheet or available from 
your teacher) . 

d. Reread Chapter 11 of Modern Biology . 

e. Do the Crossword Puzzle on Heredity. 
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11-2 

INHERITANCE OF BLOOD TYPES 



Purpose 

'Ii> ilcmonslraic aiul become laiiiiliar with the inlierit:incc of blood types in humans. 
Related Information 

(iLMiclkisis [jrobably know more about blood types than any other inherited human trait. The four 
basic blood types arc dciermined by the presence or absence of the A and B agglutinogens in the red 
coipusclcs. For clarity, consider blooil types as being determined by a single pair of genes. Thus. 
ivpc-A blood may be homozygous /-^M or heterozygous /'W. Type-B blood tnay be homozygous 
/'V^^ or heterozygous P^i. Type 0 blood must be homozygous //, and type-AB is a combination of A 
and B antigens, with the genotype ilhist rating codominance. 

Part 1 DIAGRAMMING INHERITANCE OF BLOOD TYPES 

In ihis part you will diagiam the inheritance of blood type in the offspring of parents each having 
Mood of a different ly[)c. 

Materials 

ru) materials or apparatus required 

Procedure and Observations 

Using the Pum^.ett square shown and the genotypes given above, cross a parent heterozygous for 
lype-A blood with another having type-AB blood, 
(a) Wiiai is the genotype of the parent having 

• type-A blood? ;.. ( b) What ^ 

Parents 

is the genotype of the AB parent? AB^ 

(c) What genes tor blood type may be 

passed on from the type-A parent to the offspring? 

(d) From the 

type-AB parent? 

(e) What gene combinations might be inherited by I | 

the offspring? v 

(f) What blood types might the offspring possess? ' 

(g) Wiiai blood types are not possible in the offspring? Ih) Are any 

of the offspring homozygous for a type of blood? Which type? 

(i) Are any t>f the offspring honu^zygous for the recessive allele'.* (J) Is the gene for 

the recessive allele present in any of the offspring? (k) V^lial blood 

type does thai offspring possess? (I) What percentage of offspring might be 

expected (o have the same blood as the type-A parent? ftn) As the AB 

parent? 
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Part 2 DETERMIIMING BLOOD TYPE POSSIBILITIES IN OFFSPRING 

In this pan you will becotue familiar with the blood types that arc possible in offspring resulting from 
ihc crossing of parents having different bloodtypes. 



Materials 



no nunerials or :ipparatus required 



Procedure and Observations 

Using the table provided, determine all possible genotypes of the parents, all possible genotypes of 
the diildren, all possible blood types, and blood types rioi possible in tlie children. 



HhH^d type 
i>f parents 



A and O 



All possible 
genotypes of 
parents 



A II possible 
genotypes of 
ehildren 



All possible 
blood types of 
ehildren 



Blood types 
not possible 
for ehildren 



B andO 



A and B 



AB and A 



AB and B 



AB andO 



0 and 0 
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(a) On the basis of data in the table, could you prove that a'child beiongs to a certain set ofparents'' 
(b) Explain • 



(c) Could you prove that a certain child did not belong to a particular set of parents? 

(d) Explain 

(e) Why is it impossible to determine whether a child belongs to a certain set of parents, but possible 
lo determine whether he dex's not? 
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16. SEX-LINKED INHERITANCE 



'1 111- X iHul Y (lirDnio^onirs, whuh t-arry the gt*ncs wliicli (Iflcnninc s<*x. iiNo 
I'.iM V '.MMi<-> 1"! uiIk'i iraits Siu li tr.iit^ ;u(* said to he .w.v -/////, ev/. Tlu' likclilu>ocl nl' 
lia\ iiii; niic i;! liir^r sf.\-link(*cl Iraits SDinclinios dc*i)iMuls on \vlicllu*r the indixadual is 
\\\.i\r or Irniali". in a Iciualr, a rt'Crssivc ii^mc in one X cdiroinosonir can be ina.skcd l)y 
ii^ d«»niiiiaiU in odicr X chronit>s(jnu% but a male who inlu-rits diis *;cnr in hi.> 
siii'dc X clnMnKi-.^'iiM- will s\u)W die charartcristic. Color blindness ami licniophilia 
an- uvo lunuaii Mti-'cis j»rodnccil by nccssivc ^cncs carried by lUr X clironiosoinr. 

\ nia\ bi- (i ..li aiiitrd ihron^li nuniv grncraiions of normal fiMualos. a[)p<*arini; 
only m some oi th'- ni.iio ull.>;>rln»;. 

'lUr toilowini; tli.i'j;rams show dial a fianalc widi normal color vision may iransniit color 
lilindnc^'i to some of hn sons, bni dial all ihc children of a color blind father will have normal 
\ ision il I'ir mothcr";s coioi \ i<!on genes art: both nornial. 



MOTHfR FATHBR 

9 O-O °- 



MOTHBR FATHEfi 



XX 



90 



XY 



XX 



XY 



© 



1. in 1 )i.i"iafn L dr- j>.in in- aii- a father with noinial eoK.u' sision and a mother (with 
uorni.d \ I ) t .i! i \ ih-- liie < iili ir b'ii.tlnos s^ene. .Sliow the (umbinauon^ whieb mav .ipjjear 
in iln-ir <li!ldi<'i- b\ kneiih'^ e.i« h ( irrle in the i^cneiMiion. Indicate se\ hy (be ^ymb^N 
V and 6 liulij .ue i <>lui- bliuOin ^s by tilling in die circle with l>la( k. 

2. What peiceiit oi the dau.L;lners ha\-e normal color vision? What 

j j.-icciii ^^\ \\\r vnns' Wfial perciMii oi' the danL;hU*!s carry the coloi- 

I liilidne •.;( 1;< . 

;k t . 'i • I i olu:" blind. ComplM*- die dia.i;i'.inu 

4. W'h it |»<-i' '-ni I .i dauub'er*; have iioi nial vi^i(»n':* What percent 

,,l I he sons:' \\ hat percent of the daui^hters are carriers of die defce live 



5. L'lidei" \vb.i! eii ( nnisiaiu c'" ecjnltl a female- be (7)lor blind? 



6. i Resent >e ine < ii \ hit ju o' ili* ^ hiMr( a oi a color blind motlu-r 
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HUMAN GENETICS PROBLEMS 



^^ote: In man, brown eyes are dominant over blue. 

1. A brown-eyed man marries a blue-eyed woman and they have eight children, 
all brown-eyed. l^Jhat are the genotypes of all the individuals in the 
family? 

2. A hlue-eyed man, both of whose parents were brown-eyed, marries a hrawn- 
eved woman whose father was brown-eyed and whose mother was blue-eyed. 
Tliey have one child, who is blue-eyed. What are the genotypes of all the 
individuals mentioned? 

3. VJhaL arc the cliances that the firsL child from a marriage of two lietero- 
zygous brown-eyed parents will be blue-eyed? If the first child is brown- 
oyed , what are the chances that the second will be blue-eyed? 



Note: In man, assume that right-handedness is dominant over lef t-handedness . 

4. A right-handed, blue-eyed man whose father was left-handed marries a left- 
handed brown-eyed woman from a family in which all the members that liave 
been brown-eyed for several generations. l^at offspring may be expected 
from this marriage as to the two traits mentioned? 

5. A brown-eyed, right-handed man marries a right-handled, blue-eyed woman. 

•Their first child is blue-eyed and left-handed. If other children are 
born to this couple, what will be their appearance as to these two traits? 

. A rij'Jit-hniuied blue-eyed man marries a right-handed, brown-eyod wcv:.an . Thev 
iiave two ciiildren, one left-handed and brown-eyed and the other ri,.:hr-handeci 
and hlue-ovod. By a later marriage with another woman who is also ri^lit- 
handed and brown-eyed, this man has nine children, all of whom. arc light- 
handed and brown-eyed. What are the genotypes of this man and his iwo 
wives? 

7. A [',irl of normal vision whose father was color blind marries a man of noriu^l 
vision whose father was also color blind. What type of vision will '?e 
expected in their offpsring? 

H. A color blind man marries a woman of normal vision. They have sons and 

daughters, all of normal vision and all of whom marry normal persons. Where 
among the grandchildren may color-blindness be expected to appear? 

9.- A man and woman, both of normal vision >have (1) a color blind son who has a 
'laiir.h t"*^^ of normal vision; (2) a daughter of normal vi^ipn who has one color 
blind and one normal son; and (3) another daughter of normal vision who has 
i Ivc sons, all normal. What are the probable genotypes of grandparents, 
clil Idren and grandchildren? 
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10. A man*s maternal grandmother had normal vision; his maternal grandfather 

was color blind; his mother is color blind; his father is of normal vision. 
What are the genotypes, as to vision, of the two parents and grandparents 
mentioned? What type of vision has this man himself? What type have his 
sisters? If he should marry a woman genotypically like one of his sisters, 
what type of vision would be expected in the offspring? 



Optional Problem 

The mother of a right-handed, brown-eyed woman of normal vision is right- 
handed, hlue-eyed and of normal vision. Her father is left-handed, brown-eyed, 
and color blind. This woman marries a man who is left-handed, brown-eyed, 
and of normal vision (whose father was blue-eyed). What chance will the sons 
of this couple have of resembling their father phenotypically? 



I 
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CROSSWORD puzzrp 

IlKKKPTTV 




at: ROSS 

2 Tlu* substance of iieredity is , 1 oimd in Llie. cell nucleus. 

7 Cref?,or formulai. cd I 'lC lav;s of iT^^ t-d i I ■/ . 

^) A woma'^. affected with hi'Tnopin' 1 i a irn-Ksniiis it cilv to licr offspring. 

11 Flowering state 

13 The of the offspring is d o t eruii !i Cid i>v I iie chromosome in (lie sperm. 

14 hovel 

13 A '^\euc i a pair is if il masks or provenLs expression by tiu; other. 

17 The formation of body cells is calhd . 

18 A liad is somct. iines hlarued o*- hrredi!'.-. 

19 Fluid carrving sperm is . 

20 An _ chromosoTTie ctvuh i nat i .> !»><l ;cc a r.ia I f o'fsprinj;. 

22 I d cmU i c a 1 t w i n s he e i 1 i f e a s c • I . 



EKLC 



23 Primitive reproductive body 

25 In reduction division, when a cell has one of each pair of chromosomes, 

or half, it i called number. 

28 The is called the unit of heredity, 

30 Utter 

32 First and last letters of '^oocyte". 

33 A hollow sphere of cells in the development of the organism is called the 



34 A is a mutant. 

36 Revise for publication 

37 When three layers are formed in cell division, we call it the stage. 



DOWN 

1 The on chromosomes carry certain hereditary traits. 

? Chance distribution (abhr.) 

3 • influences an individual's makeup. 

4 Fifth and seventh letters of 37 Across^ 

5 To be ill 

6 The number of X-chromosomes possessed by the female. 

8 Incomplete dominance results in characteristics. 

9 Type of cell reduction, in reproductive cells, to keep the chromosome 
number the same is • 

10 Indefinite article 

12 Offspring with characteristic not inherited but whfch can be passed on is 
a . 

15 Full number of chromosomes in reproductive cell is . 

16 A person has 23 pairs of . 

f 17 Blend 

21 Reproductive cell 

24 -blindness is more common in men than in women, 

25 An offspring from a cross between parents different in one or more traits . 
is a . 

26 Mendel carried out his experiments with garden . 

27 An matures into an egg, ready for fertilization. 

29 Characteristics caused by mutations may cause death and are called 

c;enes . 

31 Pertaining to birth 

35 characteristics are those possessed by both parents and found 

In the offspring. 
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TEACHER SECTION 



olVIKCi'I W.S 

I At flu- fud nl Mils unit, the studenl should be able to: 

L. dcLernuuc Lhe pcrceiiLage of a survey population who are aware of the 
vaiLditv ol maay well-known inheritance beliefs. 

2. draw conclusions concerning the effect of environment or modifying genes 
on human characteristics such as eye color and mental ability. 

3. determine the possible gene combinations in a fertilised egg cell ba.3ed 
on probability. 

4. investigate certain human traits and determine their frequency in a 
populat ion , 

5. relate Mendel's laws' to human genetic traits, 

f). construct, read and interpret a family history for a specific genetic 
t rai L . 

7. dia>;ram and explain how these factors are inherited In humans: 

a. blood types (A, B, 0 and Rh factor) 

b. red - green color blindness 

c . hemophilia 

d. baldness 

I e. eye and skin color 

f. Down's Syndrome 
phenylketonuria 

H. v^ork j/,enetic problems in human genet ics encompassing all genetic laws. 



A, i rue or I'alse? Heredity or Environment? 

ACTTVM'ni'S 

a. from Biology Investigations by Otto, Towle, Otto, Holt, 'lincliart 6^ 
Winston, Inc. 

Students will need survey sheet, graph paper and colored pencils. 

l-or better sampling, survey should not include students enrolled 
in hiology. 

h. from E.S.E.A. Title III, Moline, lUinois 
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c. from E.S.E.A. Title III, Moline, Illinois 



Students will need a puzzle in an envelope (unmarked") , A series 
of numbered tags equal to the number of students in the class 
should be available for random selection by the student to determine 
his participation in the conLest. (Puzzle pattern on separate 
sluu^t , > 

l'>, r.l'.ance or Choice? 
ACTIVITIES 

a. from Biology Investigations by Otto, Towle, Otto, Holt, Rinehart 
6c Win St on. Inc. 

It is possible to do this in smaller groups by using one person as 
a timer. The time alloted to each round should be consistent. 30- 
60 second rounds usually suffice. 

You will need beans red and white of approximately the same size - 
counted after each round! 

from K.S.E.A. Title III, Moline, Illinois 
C. noj'.otic T,aws in Human Populations 
ACTIVITIES 

a. Substitute another reading selection if necessary. Other books 
or editions of Modern Biology have similar information. 

Tin's also might be a good time for class discussion. 

h, from T.aboratory Activity Manual for Biology by Zeichner and Berman, 
College Entrance Book Company 

c. from E.S.E.A. Title III, Moline, Illinois 

Students should clear trait with you before researching iL. 

(1. from l Uologv Investigations by Otto, Towle, Otto, Hoi:, Rinehart (S^ 
Winston, Inc. 

Nnod Frc test papers. 

|). >\nrc Human I niieri tance 

ACT! VITTF.S 

.1. from 1|i ology In vest igat ions by Otto, Towle, Otto, Holt, Rinehart <S. 
V/ i n s t" otT , T nc . 
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1). from Discovery Problems in BloloRy by Bagby, Cope, Hann and 
Stoddard, College Entrance Book Company 

(■ . Thanks to Jatiot Queens, Catocrin High School. 

(' or .>Mi(r suiiahle reading material. At this point, seloclfd 
questriotis mi^ht be a good review. 

. rri»i)i 1' r^.r.A. Title III, Moline, Illinois 



FILMS AND FlkMSTRIPS 

Tlie two or three films available from the IMC are deadly and not recommended 
unless you have a superior group. 

Cell Telephone's "The Tliread of Life" is very good. Avail'jible from the 
Bal t iniore Office . 



Another t;ource is tlie National Foundation of the March of Dimes. 

Address: Division of Health Information and School Relations 
The National Foundation 
Box 2000 

X'ihite Plains, New Vork 10602 

A word of caution: While it Is always unadvisable to show films which are 
not previewed - it is especially so on the topic of genetics and birth defects 
Preview and discuss films with your students to ir.ake them most effective. 



BIBIJOCRAPllY 

t)tto, James H and Towle, Albert;, Modern Biology , Holt, Rinehart & Winston, 
Tiic, , New York, 1969 

Ha^?,bv, Grace; Cope, Harold; Hann, C.S. and Stoddard, Mabel, Discovery 
Problems in Biology , College Entrance Book Company, New York, 1961 

Zechner, Irving and Berman, Paul, Laboratory Activity Manual for Biology , 
College Entrance Book Company, 1971 
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Evaluation Form for Teachers 
Name of mini-course 



i:valuation Questions 


Yes 


No 


Comments ! 


1. Did this unit accomplish its 
objectives with your students? 








2. Did you add any of your own 

aCLlVXLXcb' J. L oUj pLCdoc 

include with the return of 
this form. 








3. Did you add any films that 
other teachers would find 
useful? Please mention 
source . 








4. Were the student instructions 
clear? 








5. Was there enough information 
in the teacher's section? 








6. Do you plan to use this unit 
again? 









7, Wliich level of student used this unit? 

8. How did you use this unit - class, small group, individual? 



prj%Asr: kktiikn to science supervisor's office as goon as you complete the course. 
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SCIENCE MINI- COURSES 



PHYSICAL SCIENCE 

ELECTRICITY: Part 1 

(Types of Generation of Electricity) 

ELECTRICITY: Part 2 

(The Control and Measurement of Elentricitv 

ELECTRICITY: Part 3 
(Applications for Electricity) 

CAN YOU HEAR MY VIBES? 
(A Mini-course on Sound) 

LENSES AND THEIR USES 

WHAT IS IT? 

Identification of an Unknown Chemical Substance 



Prepared by 

Marvin Blickenstaff 

iviarvin Blickenstaff 

Marvin Blickenstaff 

Charles Buffington 
Beverly Stonestreet 

Jane Tritt 



BIOLOGY 

A VERY COMPLEX MOLECULE: 

D.N. A. The Substance that Carries Heredity 

Controlling the CODE OF LIFE 

Paleo Biology - BONES: Clues to Mankind's Past 

A Field Study in HUMAN ECOLOGY 

Basic Principles of GENETICS 

HUMAN GENETICS - Mendel's Laws Applied to You 



Paul Cook 
Paul Cook 
Janet Owens 
Janet Owens 
Sharon Sheffield 
Sharon Sheffield 



SCIENCE SURVEY 

WEATHER Instruments 
TOPOGRAPHIC Maps 



John Fradiska 
John Geist and John Fradiska 



CHEMISTRY 

WATER 



Ross Foltz 



PHYSICS 

PHYSICAL OPTICS 



Walt Brilhart 
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